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DETAILED ACTION 
Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Specification 

The disclosure is objected to because of the following informalities: 

The disclosure makes reference to various claims and their claim numbers (see 
pg.1 para.1). Throughout the course of prosecution these claim numbers may be 
changed or all together cancelled, thus it is improper to reference these numbers in the 
specification. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 3-4 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 3-4 are rejected as the applicant has not made clear the claimed subject 
matter. It is not clear whether the reference made to (s2) is meant to mean that both 
regions surrounding the waveguide layer have the same dielectric constant (i.e. same 
material), or if (e2) is meant as a general dielectric constant that could be different for 
each region (leading to possibly differing surrounding materials). The applicant has 
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further used the word "module", when it is believed that the correct term would be 
"modulus". Assuming that "modulus" is the correct term, it is once again unclear via the 
claim language whether the modulus of the (e2) value (or values) is to be compared with 
the order of simply the dielectric constant (s1) as claimed, or should be compared with 
the modulus of the dielectric constant (s1). These issues are not distinctly claimed as 
currently written, and are also not found to be made clear via the contents of the 
specification. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 5, 7-10, and 12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Colombelli et al. ("Far infrared Surface Plasmon Quantum Cascade 
Lasers at 21. Sum and 24um Wavelengths"; APL vol.28, no.18, pgs.2620-2622, April 30 
2001, applicant submitted prior art). 

With respect to claim 1, Colombelli discloses a semiconductor laser comprising: 
an active region which, in response to a pumping energy (electrical, fig. 3) applied 
thereto, can produce a stimulated emission of radiation with a central wavelength in the 
far infrared region (pg.2620 col. 2 para.1), and at least one confinement region (top 
metal plasmon layer, pg.2621 col.1 para.1, bottom doped layer, pg.2622 col. 2 para.1) 



Application/Control Number: 10/508,996 Page 4 

Art Unit: 2828 

suitable for confining the radiation in the active region and comprising at least one 
interface between adjacent layers that is capable of supporting plasmon modes 
generated by an interaction of the interface with the radiation (both layer interfaces 
capable), characterized in that the at least one confinement region comprises a 
waveguide layer (n++ f pg.2622 col.2 para. 1, which replaces n InGaAs layer and 
location) which is delimited on opposite sides by a first interface (with InP substrate) and 
by a second interface (with active region), the guide layer being doped in a manner 
such that the first and second interfaces are capable of supporting the plasmon modes 
(due to doping, which would make the dielectric constant negative, compared with the 
positive constants on either side), respectively, and the guide layer being of a thickness 
such as to bring about the accumulation of the plasmon modes in proximity to the first 
and second interfaces, outside the layer, and substantially a suppression of the 
plasmon modes, inside the layer (thickness of 750nm, pg.2622 col.2 para.1, which 
would accumulate the modes near the interfaces, but only minimally inside the layer, 
see r = 0.98 for strong active region confinement). 

With respect to claim 2, Colombelli discloses the plasmon modes of the first and 
second interfaces are mutually coupled (due to thickness, and partial penetration of the 
mode into the layer, pg.2622 col.2 para.1). 

With respect to claim 5, Colombelli discloses the active region comprises a 
quantum cascade active region (pg.2620 col.2 para.1). 
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With respect to claim 7, Colombelli discloses the guide layer (recall - is to replace 
the n InGaAs layer) is interposed between the active region and the substrate region 
(pg.2621 col.1 para.1). 

With respect to claim 8, Colombelli discloses the guide layer is in contact with the 
active region (pg.2621 col.1 para.1). 

With respect to claim 9, Colombelli discloses a first electrical contact region 
disposed directly on the guide layer (InP substrate, pg.2620 col.2 para. 2). 

With respect to claim 10, Colombelli discloses a second contact region disposed 
directly on the active region (n InGaAs / n++ InGaAs, pg.2621 col.1 para.1). 

With respect to claim 12, Colombelli discloses the thickness of the waveguide to 
be on the order of 100nm (750nm of same order as 100nm, pg.2622 col.2 para.1). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 1 1 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Colombelli et al. 

With respect to claim 1 1 , Colombelli teaches the laser outlined in the rejection to 
claim 1 , and further teaches the use of the device for long wavelength (>50um) emitters 
(pg.2622 coL2 para.1). Colombelli does not produce a device that emits at between 30- 
300um. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use an emitter having >50um output as Colombelli has taught that the 
waveguide losses would be reduced for this range (pg.2622 col. 2 para.1). 

With respect to claim 13 Colombelli teaches the laser outlined in the rejection to 
claim 1 , and further teaches the guide layer to be formed of an n type semiconductor 
with an n++ "metal-like" doping value (pg.2622 col.2 para.1). Colombelli does not 
specify the doping value to be on the order of 10 A 18. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to use a doping on the order of 
10 A 18 as it has been found to be uninventive to determine the optimum or workable 
range (see MPEP 2144.05 II A - ("The normal desire of scientists or artisans to improve 
upon what is already generally known provides the motivation to determine where in a 
disclosed set of percentage ranges is the optimum combination of percentages."); In re 
Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969)). 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Colombelli in view of Sirtori et al. ("Quantum cascade laser with plasmon enhanced 
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waveguide operating at 8.4um wavelength"; APL, vol.66, no.24, pgs.3242-3244, 12 
June 1995). 

With respect to claim 6, Colombelli teaches the laser outlined in the rejection to 
claim 1, and further teaches the active region to have a non-uniform period (chirp, 
pg.2620 col.2 para.2). Colombelli does not teach the use of a GaAs/AIGaAs 
superlattice. Sirtori teaches a plasmon guiding device wherein the use of GaAs/AIGaAs 
is described (pg.3242 col.1 para.1). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to replace the active region material of Colombelli 
with the taught material of Sirtori in order to adjust the output frequency characteristics 
as desired. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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